In [4] , examples are given of functions g(x), bounded and continuous on (0, l], for which the indefinite integral l; g(t) dt is not differentiable from the right at zero. The purpose of this note is to show that such examples arise in a natural way and that the class of such examples is quite large.
I 1x
Hf(x) = -f (t) dt. entiable from the right at zero, the same being true of its real and imaginary parts cos(blogx) and sin(blogx). These two examples occur in [4] , where it is remarked that aside from sin x and cos x the authors are not aware of any other functions g, say continuous and bounded on the real line, with the property that J;· g (log t) dt is not differentiable at zero. We ask: For what functions g, continuous and bounded on (0, oo), is it true that G(x) = J; g(-log t) dt is not differentiable at zero? We make the successive changes of variables u = -log t , y = u + log x , z = -log x to obtain
Thus the function x r+ J; g(-log t) dt is differentiable from the right at zero if and only if
exists.
Recall that a function g is (uniformly) almost periodic on R [6] , [3] if it is continuous and for each E > 0 there is a number L, depending on g and E, with the property that every interval of length L in R contains an "E-period" p for g (i.e., contains a point p with the property that sup lg(x + p) -g(x)I :=:: E.) (4) xe R A periodic function is certainly almost periodic, for if L is larger than a period of the function, p can be found so that (4) holds with E = 0.
Lemma 1. If g is nonconstant and almost periodic on R, then the limit in (3) does not exist.
Proof Since almost periodic functions are bounded, the integral in (3) exists. Assume that the limit A in (3) exists. For given E > 0, points p,, (n = J, 2, ... ) can be found such that P11 --+ oo and lg(x + P11) -g(x)I < E for all x and n. For any t, lg(y + t + p,,) -g(y + t) I < E holds for ally. Thus Differentiating (7) with respect tot shows that g(t)e-1 = -Ae-1 and therefore that g is constant, contrary to our assumption.
•
The Lemma can be improved in several ways. Trivally, g need be defined only on (0, oo) and satisfy the obvious variant of almost periodicity. The aspect of almost periodicity that is used in the proof is that g has arbitrarily large E-periods. Bohr remarks that this is a weaker condition than almost periodicity [3, p. 32) . The condition that would suffice to make (5) hold is that g be almost periodic with respect to a nonn other than the supremum norm (for this see [l ]).
